The US Environmental Protection Agency (FPA) and Arizona Department of Environmental
Quality (ADEQ), “The Agencies”, are in receipt of your February 10, 2017 letter stating Air
Force’s (AF’s) intention to move forward with implementation of the Enhanced Bioremediation
(EBR) work plan for ST12, despite the objections raised in our letter to you dated Febraary 8,
2017 and the January 25, 2017 technical responses sent to Cathy Jerrard. The Agencies
understand the AF’s desire to move forward with implementation of EBR.; however, our
technical s concerns about some of the basic information on how EBR
will be 1mplcmcntcd and evaluated as a viable treatment technology. In order to prevent

SEaRrs

potential long-term adverse impacts from EBR the Agencies recommend implementing EBR in
a phased approach X “iig, using a re-circulation approach similar to that
outlined in the approved May 2014 RD/RA work plan. It is necessary to us
approach similar to that outlined in the May 2014 Final Work Plan because that appmach was
used in the modeling to predict the remedial time frame. The phased implementation must allow

- Commented [WU11: Do we have any strongevidence that long

termad effects could happen (e, actual experience at some
site)? f not, we prabably should leave this part out since AF would
probably seize on' it to divert the discussion from the mainpoints of
this document.

owus to verity that benzene (including benzene in the LNAPL phase) is being
, to verity TEA distribution throughout the treatment area, and to

degraded.

determine the optimal conditions for EBR.

] 'he AF, with input provided by the

regulatory agencies, Would select fwo Iocatlons : to implement EBR iu: one

Commented [WU2T: Not sure why this would beso. Aren't we
goingto irethat y doactual “predict deling”togeta
better estimate of remedialtime frame {i.e.; the "appropriate
models to predict the time ta remediation’ discussed below)? in
that case; the AF's earlier “non:predictive” modelmg would be
outdated andir fory ial timefr

wonldntit, and therefore cotld not serve as areasantodo
recirculation?

location would be in an area of high LNAPL concentratlon and another area with dissolved
phase contaminants only. We propose that the primary measure of effectiveness of EBR would
be reduction of & ! concentrations in LNAPL and groundwater, after allowing for
the potential increase in dissolved phase concentrations immediately atter the TEA is

injected. Othe1 lines of evidence to demonstl ate that EBR is Workmg as expected would include

“{ Commented PWU3T: | write “this Agendies-recommented

phased approdch” because AF already plans & phased approach of
theirown:

Y Commented [WUA4T: Would all the vertical zones at each

focation be partof the pilottest—arjust one vertical zone ateach
location?

=mpirical data collected before and durmg 1mp1ementat10n of FBR Would be uied to evaluate
its efficacy, and would be the basis for optimizing the system as:t appropriate, and would
provide data on '} degradation rates to be incorporated into appropriate models to
predicted

the time to remediation.

>phased approach would be initiated by pumping trom all
extraction Weﬂb to establish that the location is ready for EBR injections, as per the ST012
Decision Tree and Criteria for Enhanced Bloremedlatlon, March 2017. An area with no (or
minimal) LNAPL recovery {1 ; £ : and an area of
significant LNAPL recovery Wlll be chosen baied on pumpmg reiults and the re‘éult‘é of the
baseline microbial and geochemical data. Fach area will have to have a monitoring well

- Commented [WUST: 1 say “listed inthe attached document”

thelistof il vicrobi ical analyses p
by Eleanoristoo long 1o just paste into this document:

Or maybe we couldjust gowith something like I've written here
{Les without:an fistof b yoandr i taterwith
AFon the exactlist,

approximately half way between the injection and extraction wells. Data to be collected durmg
thls tlmc mcludcs LN/ A;PL Volume rccovcrcd [rom cach well, LN/ A;PL composition

VOCs in grcundwater, sulfate concentration, geochemical parameters;
microbial markers, ol This will provide baseline data against
which future data will be compared as a line of evidence the effectiveness of

< Commented [WUB]: Need to explain what microbiat and

gegchemical data results would lead to choosing or rejecting an
area for this pilottest:

Also; do we want to run the pilot test onlyin areas where sulfate
reductionis showntob 200 are we Lareas
where sulfate reduction s not [apparently) active, to see if sulfate
injection can stimulate sulfate reduction?

I'sggest that the pilottest focus onareas where sulfate reduction
appearsitobeactive.
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: A¥. This baseline data will also allow us to determine if
bioaugmentation is necessary for EBR to be effective.

e
-

9

To initiate EBR, sulfate will be injected at 20 percent of the solubility limit of sulfate (May 2014
Final Work Plan, page 3-17). Flow rates for each of the hydrogeologic zones should be as
specified in the May 2014 Final Work Plan. Injection and re-circulation to provide containment
should continue for approximately 1 - 1.5 years, while groundwater, LNAPL composition,

geochemical, and microbial population data are collected at monthly? bimonthly? intervals.

This empirical data will be assessed using multiple lines of evidence to evaluate trends in the
data and degradation rates of benzene, that can then be used to update the model (and
incorporated into other predictive models) to evaluate the remedial time frame based on the site
specific data. Based on the results of these modeling efforts, a decision can be made on whether
EBR can meet the remedial objectives within the desired time frame. This will also allow
us to evaluate potential operational problems, suich as biotouling of wells, and methods to

-+ Commented [WU7 1 is this proposed time period just for

orth tire length of the pilot test?

in general:{thoughit may notrieed to be brotight upin this
document); I would suggest just adding mare areas to the pifot test
toexpand acrosgthe Site as incoming data indicates {or notlithe
effecti f EBR, and provides nationfor aperational
tweakirig:

Commented [WUS8Y: | Would suggest monthiy farthe

roung CENAPL oo ition; and:g ical data; untitthe
§

alleviate the problems.

irijecti tprint shiows up inthe extraction wells: Then quarterly
thereafter,

Commented [WUS 1z injection and extraction rates far each
well should be monitored to help evaluate fouling:

Note that continual recirculationisan excellent way to encourage

fouling:
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